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CLAIMS 

1. A control system for controlling a plari having an operating characteristic which 
describes the translation of a plant input to a plant output, wherein the plant characteristic 
has a linear component and a non-linear conlponent, the control system comprising a 
5 feedback control function, and a feed- forward control function, such that a demand signal 
is simultaneously applied to respective inputs of the feedback and feed-forward control 
functions and respective outputs of the feedbaci and feed-forward control functions are 
summed together to generate the plant input, tha feed-forward control function having a 
first componerit which is a function of a model of the linear component of the plant 

10 characteristic, and a second component which is fan adaptive function to compensate for 
the non-linear component of the plant characteristic, and the adaptive function being 
approximately modeled on the non-linear component of the plant characteristic and 
having adaptive laws which vary parameters of the adaptive function with time such that 
the adaptive function approaches the non-linear component of the plant characteristic. 

15 2. The control system of claim 1 wherein |he non-linear component of the plant 
characteristic is of the form:- 

^ ripple ~ ^(^) sin(fyjc 4- ^) = {x) sin(/m) +L42 W cos(<m), 
where x is the plant variable, 
and where the adaptive function has the form:- 

20 w^^^ = aj ix{t)) sm{cDx) + (^(0) cos(62x:)|, 

where . 

Sf(cx{t% = -gesinicox), 
A = -ge smicox), 

e is an error signal given by:- 

25 e = {x^ - x) , 

g is an adaptation gain and is greater than 

variable and (d is related to 1/period of jthe non-linear component of the plant 
characteristic, such that the adaptive feed-forward control function continuously adjusts 
the parameters & in response to the erro| signal e , 



, x^ is the desired function of the plant 
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3, The system of claim 2 wherein the gjarf'is a permanent magnet Imear motor 
(PMLM) the plant variable x repre^^tg"*an instantaneous position of a translator of the 
linear motor, the desired f^ir^it^of the plant variable represents the desired trajectory 

of the translator and^th'el^LM has a magnetic structure having a pole pitch , such that 

CO = 27V I X, 




4. The system of claim 3 wherein the adaptation gain has a value which is greater that 
zero and less than or equal to one. 

5. The system of claim 4 wherein the adaptation gain has a value which is less than 
0.6. 

6. The system of claim 5 wherein the adaptation gain has a value which is greater 
than or equal to 0.2. 

7. The system of claim 6 wherein the adaptation gain is equal to 0.2. 

8. The system as claimed in any one pi claims 1 to 7 wherein the feedback controller 
is a PID controller as hereinbefore defined. 



